Background: Epilepsia partialis continua (EPC) is a life-threatening condition often caused by focal cortical dysplasia (FCD). Resection of the motor cortex is contemplated in the hope that the trade-off between a severe motor deficit and complete seizure control justifies the procedure.
Epilepsia partialis continua (EPC) is caused by a variety of lesions involving the motor strip, particularly focal cortical dysplasia (FCD) and Rasmussen encephalitis (RE). 1 The twitching limbs can barely function, and medical treatment is usually ineffective. Either the underlying condition is treated or seizures can continue for long periods of time and be life-threatening. 2 Because clonic or myoclonic twitches are unilateral, surgical removal of the seizing motor cortex is often contemplated. However, the possibility that EPC may shift to the previously healthy hemibody after a dense hemiplegia resulted from resection of the motor cortex causing the original EPC is a gloomy perspective, seldom considered in the surgical decision.
Herein, we describe 3 such unfortunate cases of bilateral sequential EPC secondary to type II FCD. In all patients, EPC shifted sides after unilateral resection of the motor cortex. CASE REPORTS Patient 1. M.F. was a 26-year-old woman from the south of Brazil who started with complex partial seizures at age 18 years. Seizures were controlled with antiepileptic medication until she gave birth at age 25. A few weeks after delivery, she began with continuous myoclonic and clonic seizures involving the left face, arm, and leg, refractory to IV phenobarbital, midazolam, and thiopental. EEGs had runs of spikes from the right centroparietal region. Ictal SPECT showed a focal area of hyperperfusion in the right centroparietal region ( figure 1A ). MRI at 1.5 tesla was normal. She was intubated, infected, and considered to be in a life-threatening condition, and thus a resection of the right rolandic cortex under electrocorticography (ECoG) monitoring was performed. Histopathology showed dyslamination, dysplastic neurons, and balloon cells (figure 1B). Two days after operation, she unexpectedly started with myoclonic jerking on the right arm, which evolved in a few hours to a full right EPC (i.e., on the previously asymptomatic hemibody). Postresection ictal SPECT showed a focal area of hyperperfusion now in the left central region ( figure 1C ), roughly homologous with the region resected on the right side. The patient never recovered from the right EPC and died of pneumonia and sepsis 2 weeks later. Autopsy was not performed. Ictal hyperperfusion is seen in the right rolandic cortex before resection, when epilepsia partialis continua (EPC) involved the left hemibody (A). Resected cortex had dysplastic neurons and balloon cells (B). Re-emergence of EPC in the right hemibody after right motor cortex resection was associated with ictal hyperperfusion in the left rolandic cortex (C). Right is to the right of the figure. with recurrent clonic movements of the left hemiface, arm, hand, and fingers. She had up to 40 seizures a day, could not eat, and repeatedly perforated her tongue because of continuous biting. Seizures were refractory to medications, including continuous IV drips. EEGs showed almost continuous epileptic activity in the right central region. Seven 1.5-tesla MRI studies did not demonstrate any structural lesion. She was operated under acute ECoG monitoring, which showed repetitive electrographic seizures over the right motor cortex. Two corticectomies were performed within a 2-week interval, including the premotor and facial motor area in the first, and the postcentral cortex, complemented by subpial transections on the remaining motor cortex in the second. These procedures did not alleviate the EPC, even with the addition of IV thiopental and isoflurane. Histologic analysis of the resected tissue revealed only mild gliosis. One month later, an "en bloc" removal of the remaining right motor cortex was performed. The cortex was abnormally thick, and histopathology showed loss of lamination and the presence of giant, dysplastic neurons (figure 2, A-C). Seizures were entirely controlled. The patient was initially hemiplegic, but improved and returned to college.
One year after resection of the right motor cortex, clonic jerking of the right foot and arm returned. A recent MRI did not show changes in the left hemisphere, and the patient is currently having multiple seizures involving the right hemibody. Ictal SPECT 2 years after the right rolandic excision showed hyperperfusion in the left rolandic region, contralateral to the previous surgical excision. Patient 3. C.S. is a Brazilian girl who had an uneventful history until 4.5 years when she began with partial motor seizures involving the right arm, face, and leg and progressing over 1 year to refractory EPC. The right hemibody was nonfunctional, she could not swallow, and had had aspiration pneumonia. MRI showed a high-intensity lesion in the left precentral gyrus, suggestive of FCD ( figure 3A) , and also a mild atrophy of the left hemisphere, including cortical and subcortical structures. She was taken to surgery and acute ECoG showed continuous spiking and bursts of high-frequency discharges in the pre-and postcentral gyri, extending much beyond the visible lesion, leading to a large rolandic resection ( figure  3B ). Histopathology showed type II FCD associated with features suggestive of RE ( figure 3C ).
She became seizure-free for 1 year with remarkable improvement in global functioning, walking, and cognition. Then, in the context of high fever, she started with EPC in the other, previously asymptomatic (left) hemibody. She quickly deteriorated and MRI showed severe diffuse atrophy of the left hemisphere (where operation had been performed) with increased cortical and subcortical signal extending way beyond the margins of the previous resection. There was also marked cortical and subcortical atrophy of the right hemisphere. In extremis, she underwent functional hemispherectomy of the left hemisphere, complementing the initial resection, in the hope that this might interfere with disease progression. Pathology showed perivascular lymphocyte infiltration, strongly supporting the diagnosis of RE. Left-sided EPC and cognitive deterioration persisted. She died of clinical complications a year later. DISCUSSION These patients illustrate a doubly tragic situation: first, the need to resect an eloquent cortical area for seizure control in a life-threatening situation, 2 anticipating a lasting motor deficit. Second, the unexpected recurrence of the same type of disabling, continuous seizure on the other side of the body after operation. This malignant evolution has both practical and conceptual relevance. Practically, when counseling before resection of the motor cortex in a patient with refractory EPC due to cortical dysplasia, the rare possibility of future EPC on the other side of the body, sometimes emerging as soon as a few days after the initial resection, should be mentioned. In conceptual terms, these cases suggest an acute or subacute mechanism of disinhibition of neural networks in the contralateral rolandic region and support a network view for FCD, in which multifocal lesions may coexist with variable epileptogenic thresholds. However, because we do not have histologic confirmation of a dysplastic lesion in the apparently normal hemisphere in patients 1 and 2, we cannot confirm a dysplastic lesion in the contralateral homologous rolandic regions, the epileptogenic potential of which was released after resection of the first lesion. We found only 3 case reports pertaining to the relevant issue raised by our patients and all showed imaging 3, 4 or histologic 5 evidence of a second dysplastic lesion in the "other" hemisphere. Only the 7-month-old patient reported by Jahan et al., 5 however, had dysplastic changes in the context of a normal-appearing hemisphere. None presented with EPC in adolescence or young adulthood. Patient 3 apparently had an association of FCD and RE, however also with variable epileptogenic thresholds. After recurrence of EPC 1 year later, in the other side of the body, we decided to perform a functional hemispherectomy in the atrophic RE side, hoping to suppress putative seizure onsets in this hemisphere that could be propagating to the other side. This procedure did not prove effective, suggesting that EPC was indeed originated in the other, nonoperated hemisphere. Some authors have found evidence that the association of cortical dysplasia and RE is more prevalent than previously reported and, in fact, FCD may be found in most RE, 6 even before any resection is made. This raises the possibility that disruption of blood-brain barrier resulting from very active dysplastic foci might expose neurons and glia to antibodies, 7 antigen-presenting cells, and autoreactive lymphocytes, thus triggering autoimmune responses such as RE.
Patients were in a severe condition and invasive studies were clearly out of question. All had clearcut irritative, functional abnormality and symptomatic zones in the corresponding rolandic cortex and patients 2 and 3 remained 1 year completely seizure-free after the surgical procedures. The ulterior progression and deterioration of these patients could not have been anticipated. As recently speculated, 8 the nonpropagated myoclonic seizures in EPC due to FCD and the fact that the virtually continuous, ictal-like spiking seen in the ECoG of most patients with FCD type II 9 often does not progress to clinical seizures suggest that inhibitory mechanisms have a significant role in the electrophysiology of FCD. 10 It is thus possible that perturbation of such mechanisms through surgery may lead to re-emergence of EPC in some patients. Experimental studies show that interictal discharges may interfere with ictal activity and thus resection of a cortical area with continuous spiking may have triggered seizures in connected, somewhat vulnerable, regions. 11 Hence, the findings reported here may have much wider implications for epilepsy surgery failure. Because the most plausible explanation for the postsurgical eruption of seizures in the contralateral hemisphere is interference with ongoing suppression of seizures by propagated epileptiform discharges, it is conceivable that postsurgical exposure of a new epileptogenic zone that has been previously suppressed may be a much more widespread phenomenon. In fact, this mechanism may be an important route underlying failures of epilepsy surgery. The question, of course, is how to predict tragic clinical outcomes after such disinhibition.
